Background: Because unhealthy behaviors have been shown to predict premature mortality and quality of life is linked to chronic disease, it is plausible that there is a relationship between unhealthy behaviors and a patient's overall well-being.
Unhealthy behaviors contribute to the burden of morbidity and mortality from acute and chronic diseases, highlighting the importance of addressing personal behaviors in the primary care medical setting. America's number one killer-heart disease 1 -and the current obesity epidemic 2 are largely preventable through improving modifiable behaviors, including regular exercise, healthy dietary habits, and not smoking. 3 In 2006 the Centers for Disease Control and Prevention (CDC) reported that just over one fifth of the US population were current smokers, 4 causing more than 400,000 deaths a year and costing the US approximately $75 billion each year in health care. 5, 6 Furthermore, recent reports indicate that more than three quarters (76.8%) of Americans do not eat the recommended 5 fruits and vegetables a day and more than 22% did not participate in any physical activity in the past 30 days. 7 Cigarette smoking, risky drinking of alcohol, physical inactivity, and unhealthy dietary practices accounted for 900,000 preventable deaths (39%) in 2000. 3, 6 Slightly more than 90% of the US population engage in at least 1 of the abovementioned unhealthy behaviors 3,8 -10 whereas an estimated 43% have at least 2 risky behaviors. past month, which increased from 15% in 1993 to 18% in 2001. Those with no overall unhealthy days in the past 30 decreased from 51% to 48% over the same period. 11 These trends toward poorer health suggest a need for a focus on unhealthy behaviors in primary care, especially with current attention toward whole-person, patient-centered care as exemplified by the medical home. 12 The relationship between unhealthy behaviors and preventable disease is well documented, and the relationship between sociodemographic characteristics and self-reported health-related quality of life (HRQOL) has been examined. 8, 11, [13] [14] [15] However, the relationship between unhealthy behaviors and HRQOL is less understood, especially among primary care populations. Although exploration of the relationship between risk behaviors and various components of HRQOL have been conducted in surveillance settings and targeted populations (eg, specific states, adolescents, specific chronic diseases), 9,16 -18 investigations in multiple diverse primary care settings are lacking.
Funded by the Robert Wood Johnson Foundation, the Prescription for Health initiative (P4H) was launched to identify, test, and evaluate techniques to improve the delivery and effectiveness of health behavior change strategies in primary care practices by targeting 4 risk behaviors associated with premature death and morbidity: smoking tobacco, risky alcohol drinking, eating patterns, and physical inactivity. 19, 20 The P4H initiative provided an opportunity to assess whether or not unhealthy behaviors of adult primary care patients were associated with self-reported number of physical or mental unhealthy days. Our hypothesis was that unhealthy behaviors would be positively associated with patients reporting increased numbers of unhealthy days.
Methods

Design
Ten practice-based research networks (PBRNs) participated in the second round of P4H, and 9 collected adult data. 20, 21 A predetermined set of measures, identified by the Common Measures, Better Outcomes (COMBO) study team, was administered to patients in all P4H PBRN practices. 20, 22 In addition, practice characteristics were collected using standardized surveys. 23 Each PBRN developed its own approach to addressing unhealthy behaviors and study design. Each network performed its own practice and patient recruitment, data collection, and preparation of data files. The program did not prescribe selection criteria for practice or patient enrollment, instead allowing projects to use criteria suitable to their intervention designs. The de-identified common patient data measures were delivered to the P4H National Program Office for further merging, cleaning, and analysis between August 2005 and January 2007. This study was approved by the University of Colorado Denver human subjects review board, and all of the projects were also approved by their respective human subjects review boards. 20 
Independent Variables
Based on previous work by Glasgow et al 22 and feedback from the PBRNs, a set of 21 questions comprised the adult assessment tool for the health behaviors. Criteria for selecting these measures included sensitivity to change, brevity, breadth of applicability, relationship to public health goals, and validation in English and Spanish. All questions were available in English or Spanish. Demographic characteristics included gender, age, height, weight, income, and education, as done in the Behavioral Risk Factor Surveillance System. 19 Those who smoked at least 100 cigarettes in their lifetime and smoked within the past 30 days were considered a current smoker. The diet instrument "Starting the Conversation" 22 asked about 7 food habits: intake of fast food, fruits/vegetables, sweet drinks, protein, chips/crackers, desserts, and fats. Because each response was a categorized range of consumption, ordinal values were assigned to each response. Summing the values provided a score of 0 to 14, where 14 represented the least healthy diet habits. Imputation for up to 2 of the 7 missing dietary questions was implemented, substituting the mean of the completed responses for that individual. 24 The International Physical Activity Questionnaire (short version) was used to measure physical activity through MET-minutes, a continuous, universal, weighted sum of exercise per week.
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Outcome Patients' perceived HRQOL was captured through the CDC's Healthy Days core measures (HRQOL-4). The HRQOL-4 measures have proved to be valid, reliable, responsive to change, and consis-tent. 26 Although all 4 questions offer insight into the respondents' HRQOL, the second and third questions comprised the self-reported HRQOL measure used in this analysis. These questions ask separately about the number of days of the past 30 during which the respondents felt physical or mental illness or injury. Summing and truncating at 30 days, as described by the CDC's guidelines, provided the overall unhealthy days outcome. The resulting distribution of the primary outcome variable was bimodal, with peaks at the lower and upper values of 0 and 30 unhealthy days, respectively. The outcome was categorized into a 3-level ordinal outcome for analysis, as previously reported: 0 unhealthy days, 1 to 13 unhealthy days, and 14 to 30 unhealthy days.
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Statistical Analyses
Participants who did not answer the physical or mental unhealthy days question, thus missing the outcome of overall unhealthy days, were eliminated from the final analyses. Similarly, patients with missing significant independent variables (ie, risk behaviors or demographics) were eliminated from the analysis. Demographic variables that had more than 5% missing data were analyzed with an additional category of nonrespondents, retaining as many patients as possible in the analysis. Comparisons of the patients included in the analysis with those excluded were done by t tests and 2 tests. To test the primary hypothesis that specific risk behaviors were positively associated with patients' category of unhealthy days, multilevel proportional odds ordinal regression modeling was conducted using PROC NLMIXED in SAS software version 9.1 (SAS Institute Inc., Cary, NC). A cumulative logit model with categories of 0 days, 1 to 13 days, and 14 to 30 days was used in the ordinal regression analysis, estimating the log odds of being in a lower category of unhealthy days (fewer unhealthy days) versus a higher category while adjusting for the clustering of patients within practices. Further model development investigated and included patients' sociodemographic characteristics and practice characteristics for which adjustment was needed in the final analysis to control for potential confounders, mediators, or moderators. Patient covariates that were either clinically significant or univariately significant at P Ͻ .2 were included in the model. Similarly, practice covariates were included if statistically significant at P Ͻ .1, after adjusting for clustering, the risk behaviors, and patient covariates. Continuous covariates were centered at their mean to increase interpretability: age was centered at 50, diet score was centered at 5.6, and the MET-minutes were centered at the average of 2308 and divided by 1000.
Results
Study Population
The COMBO baseline data of 5358 adult patients were merged from 9 PBRNs and a total of 67 primary care practices. 20 Of these patients, 1620 had missing data on one or more necessary predictors or the outcome; thus, 3738 patients from 64 practices were used to develop the final model. Comparisons of those included versus excluded in the analyses are shown in Table 1 . Overall, patients were mostly women (71.7%) and non-Hispanic whites (60.2%), 80.2% had a high school education (or GED) or greater, and 47.1% reported an annual household income of $25,000 or more. Patients who were excluded from the analysis because of missing data were older, less educated, less likely to be overweight, and had lower incomes than those included in the analysis.
Results of the multilevel proportional odds ordinal regression analyses are shown in Table 2 . Odds ratios (OR) adjusted for clustering and significant practice and patient covariates reflect the odds of being in a higher category of unhealthy days versus a lower category.
Patient Risk Behaviors
Univariate analyses showed that the risk behaviors (smoking, poor diet, and lack of exercise) were all significantly associated with an increased number of unhealthy days. All 3 risk behaviors remained highly significant after adjusting for patient and practice covariates and the clustering of patients within practices. Smoking was associated with increased odds of having more unhealthy days (OR, 1.51), as was a worse (higher) diet score (OR, 1.10 per every 1 unit increase), whereas increased exercise was associated with decreased odds of unhealthy days (OR, 0.96 per 1000 MET-minute increase).
Covariates
Patient characteristics that were significantly associated with increased overall unhealthy days included being a women (P Ͻ .0001), younger ages (P Ͻ .0001), and low household incomes (Ͻ$25,000 per year) (P Ͻ .0001); race/ethnicity was marginally significant (P ϭ .0672, overall). Of a multitude of practice characteristics thought to be clinically important, those found to be statistically significantly associated with the ordinal outcome categories of unhealthy days were clinic ownership, in favor of hospital owned (P ϭ .001 overall) compared with private clinician-owned practices; marginally significant was the presence of a registry (P ϭ .0782).
Discussion
The main finding of this study was that primary care patients' cigarette smoking, unhealthy diets, and physical inactivity were directly associated with increased self-reported physical or mental unhealthy days. This association persisted after adjusting for significant patient and practice covariates and the clustering of patients within practices. These findings are similar to those from recent surveillance studies or analyses performed in other targeted populations. 9, 16, [27] [28] [29] [30] [31] [32] [33] Similarly, patients with a healthy diet and more physical activity reported fewer unhealthy days per month, consistent with the results of previous studies in different populations. 27,28,30 -32 In addition, the continuous measures of exercise and diet demonstrated a doseresponse relationship with the ordinal categories of unhealthy days in the expected direction (data not shown), supporting a possible causal relationship between poor diet and exercise habits and more overall self-reported unhealthy days. Further investigations using longitudinal methods are needed to determine whether the causal relationship suggested by these results, is a legitimate conclusion.
Compared with Behavioral Risk Factor Surveillance System data, our sample was generally poorer and more likely to be minority and women. 20 Despite the decreased odds of co-occurrence of multiple risk behaviors among women compared with men, 3 women tended to report more overall unhealthy days than men, corroborating other studies. 8, 11 The strong association between unhealthy days and low household income (Ͻ$25,000 per year) was striking and also similar to previous studies. 8, 11, 16 It is interesting that increasing age in this group of primary care patients was associated with decreased odds of unhealthy days. Perhaps patients' perspectives of unhealthy days change as they grow older, or it is possible that these measures perform differently in older age groups. It was also notable in our study that Hispanic ethnicity was significantly associated with fewer unhealthy days.
These results are timely because of changes being made in the way primary care is delivered. Some primary care practices are implementing and adapting registries for chronic diseases and systematically tracking quality of life could be monitored as well. Our findings raise the possibility that collecting patients' opinions about only 2 HRQOL questions could provide as efficient an approach, serving the additional function of identifying patients likely to need attention to unhealthy, changeable behaviors. Furthermore, routine assessment of a person's HRQOL would be consistent with a patient-centered approach as envisioned by the patient-centered medical home. This study has several limitations. First, the data were cross-sectional, thus causality cannot be inferred although the observed dose-response relationship for diet and exercise supports a possible cause and effect relationship. Second, we could not adjust our findings for possible comorbidities because the survey instruments used did not assess them. Third, these analyses are based on self-reported data, making them subject to reporting biases. However, a person's perspective of their own health is a valid measure of his or her quality of life. In addition, the patients in our study, although likely similar to primary care patients, were not a representative sample; those excluded from the analysis because of missing data were significantly less educated and had lower incomes, limiting generalizability. Finally, this study cannot determine whether poor health preceded or followed unhealthy behaviors, suggesting an area worthy of further investigation.
Conclusion
In "real-world" primary care practice settings, patients' unhealthy behaviors were associated with poorer quality of life, providing another reason why primary care practices should address health behaviors. Using only 2 questions regarding a patient's perceived mental and physical health could offer primary care providers a practical and efficient way to routinely assess the ultimate goal of health care: maintaining or improving a patient's quality of life. The use of these quality of life measures is also likely to help identify patients who may need some help with behaviors known to predict premature death and avoidable suffering. Thus, routine use of HRQOL measures in primary care merits further consideration and study, particularly as an element of the emerging medical home.
